The cholera epidemic of 1831-2 Cholera is an infectious disease characterised epidemiologically by a tendency to occur in explosive outbreaks causing widespread pandemics, the fi rst of which began in 1817 and lasted until 1823. ( Kaper et al, 1995 ) . Although there is some disagreement among historians and epidemiologists as to the exact dates of the second pandemic the likelihood is that it began in 1829 sweeping from Russia throughout Europe and arriving in Britain in December 1831. The appearance of cholera in Russia was the signal for a fl urry of offi cial action both there and in neighbouring states, with many European countries including Britain sending medical observers to report on the modes of spread, the clinical features and the management of the disease ( McGrew, 1962a ) . Britain's medical envoys, Dr William Russell and Dr David Barry, both later given knighthoods, reported to the newly established Central Board of Health in 1831 having visited Russia in the summer and autumn of that year.
Their second report from St Petersburg on 16 July 1831 made disturbing reading. They had met with Sir James Wylie, a Scottish surgeon whose power and infl uence in Tsarist and military circles was considerable. Wylie had approved their request that they might take exclusive charge of a certain number of military cholera patients 'but the violent excitement of the people against all foreigners, more particularly against medical men … has rendered the adoption of our proposition inadmissible.' They told how a German physician was killed by the mob and six were severely beaten on the 26 and 27 June. ( Russell and Barry 1832a : clvi-156) . In their concluding report of 13 December they summarised the nature of the disease and the methods of treatment in use in Russia but warned that 'no remedy at all approaching to the nature of a specifi c has been as yet discovered for this disease.' Reports indicated just how varied and improbable some of the suggested treatments were, a state of affairs emphasised by the British Vice-Consul at Cronstadt who wrote on 27 July 1831 that 'the methods of cure are as various as incredible' ( Russell and Barry, 1832b ) . It was not only from Russia that news of cholera and its treatment was being received: on 28 May 1832 at a meeting of the Royal College of Physicians of London chaired by Sir Henry Halford, the fi rst paper read was in the form of a letter on the successful treatment of T cholera from Dr Samuel M'Duffal, physician to the British Embassy in Constantinople. Dr M'Duffal's favoured treatment was to administer brandy in large quantities together with opium and then to 'bleed the patient to sixteen or twenty ounces'. He claimed that in one village out of 204 patients treated in this manner 200 recovered; such a dramatic success rate makes it highly unlikely that the disease he was treating was cholera but it is true that the method used, in particular venesection and bleeding, was one of the mainstays of cholera therapy at this time ( Lancet, 1832b ) .
Dr WB O'Shaughnessy
In December 1831 with the arrival of cholera in the north of England, fi rst in Sunderland, in Gateshead, and then in Newcastle, the Royal College of Surgeons of England requested Dr WB O'Shaughnessy, a young Irish physician, to go to Newcastle to study the blood of cholera victims. O'Shaughnessy graduated MD Edinburgh in 1829 and shortly thereafter moved to London where he developed an interest in chemical analysis, hence the reason for his selection. He presented his fi ndings to the Central Board of Health on 7 January 1832, an account that was subsequently published in the Lancet by authority of the Board ( O'Shaughnessy, 1832 ). However, on 3 December 1831, O'Shaughnessy had read to the Westminster Medical Society a paper in which he had referred to the work of Dr W Stevens who, while in the West Indies, observed that the blood of yellow fever patients was often darker than normal; he administered salt solutions orally to restore the red colour to the blood and when cholera reached England it appears that he treated patients using this method but with the intention only of restoring the red colour to the blood. In 1831 the London Medical Gazette proposed an extension of Stevens' method suggesting a trial of intravenous medication, but as Howard-Jones (1972b) points out there was at this time no intention of rehydration, merely of changing the colour of the blood from black to red.
O'Shaughnessy's report to the Board was a methodical survey with a detailed review of contemporary knowledge of the chemical composition of the blood in the healthy state and an analysis of the published works on blood chemistry in cholera, emphasising the work in Russia of Hermann and Jaehnichen who had found that the blood of cholera victims had lost almost 30 % of its water. Jaehnichen advocated that the disease should be treated by injection of water into the veins and on one occasion he did inject intravenously a mixture of acetic acid and water but despite a return of the pulse the patient died within two hours ( McGrew, 1962b ) . In contrast to his earlier recommendations in his paper of 3 December, O'Shaughnessy now concluded that it was necessary to restore the blood to its natural specifi c gravity and secondly to restore the defi cient saline matters. 'The fi rst of these can only be affected by absorption, by imbibition, or by the injection of aqueous fl uid into the veins. The same remarks … apply to the second.' (O'Shaughnessy, 1831-2). It was following these publications that Dr Thomas Latta, a medical practitioner in Leith near Edinburgh and physician to the Drummond Street Cholera Hospital in Edinburgh, decided to put into practice the treatment suggested by O'Shaughnessy.
Dr Thomas Latta
Most of what is known about Thomas Latta's background has been gleaned from the work of Dr AHB Masson, published in the British Journal of Anaesthesia (1971) and the Book of the Old Edinburgh Club in 1972. Masson established that Latta was born probably in the late 1790s at Jessfi eld, a property in 1796 purchased by his father, Alexander. Jessfi eld was situated in Newhaven, then a fi shing village on the Firth of Forth near to Leith, the port of Edinburgh. There are no extant records of his birth perhaps because the Latta family belonged to the Associate Congregation of Leith, a dissenting congregation in which Alexander Latta was an elder and thus the family births would not have been entered in the Established Church baptismal records. Latta matriculated in the faculty of medicine in the University of Edinburgh in 1815 and graduated MD in 1819 with a thesis entitled De Scorbuto. He began practice in the town of Leith in 1822 where he remained until his death from pulmonary tuberculosis on 19 October 1833. ( Masson, 1972 ) . It was his introduction of IV fl uid replacement therapy that brought him a brief period of national and international fame.
The London Medical and Physical Journal in February 1832 reported on the progress of the epidemic and its fi rst appearance in Scotland in a town a few miles from the capital. The writer recounted how the disease 'bounded over an interval of nearly one hundred miles and appeared suddenly in Scotland, in the town of Haddington' ( London Medical and Physical Journal, 1832 ) . In the same month Professor Delpech of Montpellier who had travelled to Scotland to observe the cholera outbreak (which had not yet arrived in France) treated two cholera patients either in Glasgow or in Musselburgh by intravenous injection of laudanum and possibly camphor; neither patient survived. ( Howard-Jones, 1972c ).
Latta attempted fi rst of all to replace the lost fl uid and salts 'by injecting copiously into the larger intestine warm water, holding in solution the requisite salts, and also administered quantities from time to time by mouth.' He found that these methods produced no benefi t and in some cases aggravated the vomiting and purging experienced by the unfortunate sufferers. In view of this unsatisfactory outcome Latta decided to 'throw the fl uid immediately into the circulation' and he accordingly made up a solution containing 'two to three drachms of muriate of soda and two scruples of the subcarbonate of soda in six pints of water.' The fi rst patient he treated in this way was an elderly woman who had been given 'all the usual remedies' and who had 'apparently reached the last moments of her earthly existence, and now nothing could injure her.' ( Latta, 1832a ) .
He described very graphically how he inserted a tube into the basilic vein and injected ounce after ounce of fl uid -at fi rst with no visible effect -but then she began to breathe less laboriously and 'soon the sharpened features and the sunken eye and fallen jaw, pale and cold, bearing the manifest imprint of death's signet, began to glow with returning animation'. When over the course of 30 minutes six pints of fl uid had been injected the woman announced in a strong voice that she was now 'free from all uneasiness'; it was noted that her extremities were warm and Latta, convinced that all was well, left her in the care of the hospital surgeon. Sadly her vomiting and purging recurred and she died within fi ve hours. In his report he stressed the importance of continuing with the fl uid injections, insisting that failures were the result of giving too little fl uid too late in the illness.
Latta, in his communications to the Central Board of Health, published in the Lancet , wrote explaining the method used to inject the saline solution: he recommended the use of Reid's patent syringe and was at pains to stress the importance of avoiding the accidental introduction of air into the veins He said that on one occasion 330 ounces of saline were given over the space of 12 hours ( Latta, 1832b ) . A colleague of Latta, Dr R Lewins, wrote in May 1832 to the Central Board of Health informing the Board of Latta's methods and in reply to a query from the Board he said that 12 out of 15 patients treated with IV infusion had died ( Lewin, 1832 ) . The Lancet considered that this was a favourable result for in their view those who survived had been saved from 'apparently certain death' and in conclusion they praised Latta for his scientifi c zeal. ( Lancet, 1832c) As a result of Latta's intravenous saline treatment leading articles and letters appeared in the medical press: the immediate reaction on the whole was favourable but there were exceptions when the treatment had disastrous results, perhaps caused by the injudicious addition Peer reviewed paper of other substances to the solution. For example, a Liverpool physician injected saline to which had been added egg white with initial good response but soon the patient developed an intense fever with rigors, presumably a reaction to the foreign protein ( Lancet , 1832d ).
Dr John MacKintosh
Dr MacKintosh, an Aberdeen MD (1820), practised in Edinburgh and in 1832 was in charge of the cholera hospital in Drummond Street where he was a colleague of Thomas Latta. In 1836 MacKintosh published his Principles of Pathology and Practice of Physic in which he wrote at some length about the saline treatment which he himself had adopted following Latta's groundbreaking work. He described how 156 patients were injected of whom 25 recovered and explained that 'the bold idea of injecting a large quantity of saline solution into the venous system occurred to the original mind of the late Dr Latta of Leith.' In a comprehensive review of the hospital's management of cholera cases using the saline treatment he described how patients were selected, how the solution was prepared, the method of infusion, the results and postmortem fi ndings. Patients for saline infusion were selected only after 'every other means had been tried in vain, till the collapse was extreme, and the patient appeared to be in the very jaws of death'. The cure rate for those treated intravenously was 16 % indicating a fatality rate of 84 % ; in Scotland at this time the overall fatality rate averaged 48 % rising to 61 % in the age group 40-80. It is probable that case selection was the main reason for the high mortality among those given IV saline -Latta himself emphasised that only patients who had 'reached the last moments of earthly existence' were chosen. MacKintosh was quite certain that none of the patients selected for this novel treatment had otherwise any hope of recovery and compared outcomes stating that 'we saw no such miracle out of 461 cases in the hospital'; by this he meant that no patient in such an advanced state treated by conventional methods recovered ( MacKintosh, 1836a ) The reaction of the medical profession Dr MacKintosh was not alone in advocating IV therapy: the leading article in the edition of the Lancet in which Latta's letter appeared concluded that IV saline had failed only in one case in which it had been 'fairly tried -that is, where no organic disease had pre-existed and where enough of life was left to sanction the least anticipation of success.' (Lancet 1832e ). This editorial was followed one week later by a letter of support addressed to the London Medical Gazette from an Edinburgh physician, Professor Robert Christison, later Sir Robert Christison Bart, advising the Dutch government on the saline method. Christison's advice was based on the Edinburgh and Leith experience of treating 37 patients. He reported that 12 patients were alive and of those who died all showed signs of extensive organic disease at postmortem examination. He strongly recommended a further trial and stressed that 'no other remedy has anything like the immediate effect of the injection of saline solution into the veins' but at the same time he pointed out possible dangers: the risk of air embolism, of phlebitis and the unknown effects of introducing so great a quantity of saline into the blood. Despite these reservations Christison approved of the treatment and said that had he been in charge of cholera patients he 'should certainly have given it a trial' ( Christison, 1832 ) .
This acknowledgement by Christison of the value of the new therapy does not equate with the comments made by Dr Robert Lewins of Leith, a friend and colleague of Latta, who in a private letter to Dr William MacLean of the Central Board of Health in London accused several of Edinburgh's leading medical men of being against Latta's new treatment. He wrote that 'the Edinburgh Board of Health, I mean the medical part of them have behaved ill in this matter.' He named Christison and Dr James Craufurd Gregory as the men responsible. In view of the letter from Christison quoted above it is more likely that Gregory was the man responsible. Gregory, in an appendix to a new edition of William Cullen's First Lines of the Practice of Physic (edited by Gregory and published in 1829 ) , wrote that cholera was caused by 'an obvious affection of the nervous system … also an uncommonly great and sudden alteration of the circulation and distribution of the blood'. Gregory's recommended treatment was to give opium with wine or brandy, calomel and early bloodletting, while admitting that a fl ow of blood was often difficult to achieve. It might have been a step too far for a traditionalist like Gregory to accept that IV infusion was preferable to blood letting, which was one of the accepted treatments at this time. ( Gregory, 1829 ) .
Conclusion
Lieutenant-Colonel EDW Greig, a retired Indian Medical Service officer, writing in the Edinburgh Medical Journal in 1946 in reference to Latta and saline infusion, commented 'that it was courageous therapy at that distant period there can be no doubt because even at the present time (1944) the Medical Society of London have discussed the diffi culties and dangers of intravenous therapy.' ( Greig, 1946a ) . Greig acknowledged that Latta's technique was primitive but wrote that it did not 'detract in the slightest degree from his bold and original conception.' He hoped that his paper would give Latta and O'Shaughnessy 'the place they deserve in medical history and keep their memory green' ( Greig, 1946b ) . It is remarkable how quickly Latta's saline infusion treatment was forgotten: in a review of the Edinburgh cholera returns of 1848-9 only 19 patients out of 739 were given IV saline ( MacGillivray, 2004 ) .
Just as Latta's pioneering work was largely ignored by the medical establishment in Edinburgh when a cholera epidemic appeared only 16 years later, so Greig's hope that his paper on Latta and his treatment would afford him his due place in medical history appears not to have been realised.
There are several possible reasons why the medical profession failed to adopt Latta's treatment: Latta died in 1833 from pulmonary tuberculosis; O'Shaughnessy left for India in 1833 as an assistant surgeon with the East India Company; John MacKintosh died in 1837 and perhaps above all the cholera epidemic ceased in Britain in 1833 and further study of the saline infusion method was no longer possible.
Several publications apart from those referred to above have examined the role of Thomas Latta and intravenous saline therapy in cholera: one of the most recent was a review by BA Foëx in the Emergency Medical Journal in which he describes the work of O'Shaughnessy and Latta as 'from theory to practice'. Foëx concluded by quoting Dr Robert Lewins who wrote in May 1832 'verily, Sir, this is an astonishing method of medication, and I predict will lead to wonderful changes and improvements in the practice of medicine' ( Foëx, 2003 ) . Despite this prediction several decades were to pass before intravenous saline was to become the standard treatment for hypovolaemic shock.
Sir Thomas Watson, a London physician practising during the cholera epidemics in Britain is reported to have said 'if the balance could be fairly struck, and the exact truth ascertained, I question whether we should fi nd the aggregate mortality from cholera in this country was in any way disturbed by our craft' ( Rosenberg, 1962 ) . One exception must be Thomas Latta whose pioneering use of intravenous saline infusion succeeded in rescuing at least some cholera victims from a certain death.
Dr John MacKintosh's words stand as Thomas Latta's epitaph: 'although Dr Latta's exertions and fate must have been known to a number of infl uential men, his grave does not exhibit any monument of public gratitude, nor have his orphan children received any offer of support or protection' ( MacKintosh, 1836b ) .
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